Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2000-162498 

(43)Date of publication of application : 16.06.2000 

G02B 13/04 

(21) Application number : 10-334821 (71)Applicant : MATSUSHITA ELECTRIC 

WORKS LTD 

(22) Date of filing : 25.11.1998 (72)lnventor : NISHIKAWA NAOYUKI 

KIRIHATA SHINJI 
ABURA DAISAKU 

(54) WIDE ANGLE LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wide angle 
lens excellent in various optical characteristics such 
as resolution and an F-number, using two sheets set 
of compound lenses. 

SOLUTION: A meniscus lens 1 having negative 
refractive power and a biconvex lens 2 having 
positive refractive power, negative and positve 
respectively from a body side toward an image side, 
are arranged in this order. A diaphragm 5 having an 
opening diameter smaller than a lens face 2a of a 
meniscus lens 1 side is formed between the lens face 
2a and other side lens face 2b in the biconvex lens 2. 

Resolution is enhanced by this constitution over the 
whole face, and a brightness difference between 
brightness in a central part and that in a peripheral part is remarkedly reduced. 
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[4WlFtt*«>l6Hl 

[fSJfc^l] ffitfr tift'Ps. 

Xr£>5 X =7* X»X- l^Xi , ffi#rXl/i 5 IE'C 1 £> ZWOh^'^ 

Xt*sr©IBK;EltS#t» 

'^Xffinwz x <£ y t>55P 

rn o/h $ v '$? 9 t>m& £ htz- z b frttflfc t ■ i* 5 /££ U v 

X 0 

[If^<il2] WEWfli^XfcimvrmttDwHn 

5 Stjfc« 1 U>X 0 

[R*4I3] WIEWiav/^X«54-u^XB©|H|fcSWB 
Hi&u^X«)3tttSr^tfWrffiSrVflHfti: Lfc^B^StrlE 
P5i£bU'>'X<7?>fettll|ijo?^»rS5gl^}j:^BE$4x s ttj 
IS«gPt-ia^ixSg|5tt^«fllE!Ki? txcsr t 
zm&m i u^x 0 

[Sf#«4] SulEf^aw^X(0#u^XS(X)P^trtfifE 
P5i£bUvX<7?3tttlSr^tr»fffiS:«?^i: 
fEMti l^X(£>3ttti® t) (O^irlcTSt ;$>o— f£fc: 

z z b &!&m ti-zm>kJg i fs,m<o^u>x 0 
im^5] fltFfEjWcab>'Xcot5IHgE9 
XBicDF 0 i ]<x>XMl\fi£l±. 

£ <om<D9m^miL y fc/J'$ < ri>o— j£-efc Z Z b Sr# 

U'VX. 

[§»^«6] mjSEsa^vxrotfrts^t) 

xs £ am tr (iMiEBa i/ v xnmm y<D±m\zM.^ 
xmvtfi^-mzmitummf&ziix^'z z t 
b-rz 2 u ^x 0 

XX©# b V XffiW^Sr 2 SrjJD^ bfc 

tc ± o xm-t b # fc, 

n = 1 . 4 9 2 
Rl/f=4. 5462 
R2/f = 0. 3 9 6 8 
R 3 / f = 2 . 3931 
R 5/ f =- 0. 6 3 7 7 

K 1 = 2. 3 7 6 
K 2 = — 0 . 8 2 2 2 4 9 

K 3 =- 0 . 9 4 3 3 2 7 

K 5 =— 1 . 5 4 4 2 4 

D 1/ f = 0 . 4057 
D 2/ f = 0 . 6 2 9 0 
D3/f = 0 .5 3 8 2 
D4/f = 0 . 6 7 8 7 
<t> 4/ f 5 0 . 7 18 7 
<f> 4 < <*> 3 
XcfcU 

f : x =^X7 x. U'y'Xipjdb i/>X£<D-£-j&ii,&gHSft 
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R 1 : X~X.X7 7* l^l/XffiCDIB.&Wtt 

R 2 : iUVX{R!)(D UVX®<75TM 

R 3 : yyX©^s^*y. uvX{R|co uy'XBcoiH 

,£<73E&^£^ 

R 5 : pffl U^X(0^{I!|C0 

K 1 : X — ^X7^U>'Xro^fls:{|!|C0U'y'XB«O2^:®ffi 

10 K 2 : ^ = 7?.X;^.U^XcoM(£hUVX{I!|<OU^Xffi<73 2 
X — 9 

K 3 : Mdi yyX©^=^*y u^X{Ri)(7? yyx®©2 
#cftgK<:7 X —X 

K 5 : MA l^X(75^{l!|<D yyXffi©2&iffi/<7X- 

X 

d i : x = y^X7x. uy^xcoBi^y^Xffip B ^(ogggi 

d 2 : x-x*^uyXtMiayyXt©>?f|Bit2iyy 

XffiF^roSEBt 

D 3 : r^ [ au^X<7)X=^.X7X.U'i/X{l!|(OU>'Xffii:^ 

20 ybofflcomm 

D 4 : MdS U'y'XcDiiS tj b WMX> b yX® £ (DE3<7>Sggf 
<j> 3 : tSjfl U^XcDX^X. U^X-ftU^ U>'Xffi{ffi|CD 
HP^ 

<*> 4 : f&(5 <o5fi P® 

£V'5 3H* Sr*fc-t-ii:*««i:i-5B»*9[l*V'blt 
jfcjg 6 <x>v > -fixMztsMiD fete yyX, 
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=r ut"®IScoJ: 5 u t'X7X viz J; 

9»iftbTffi^fc8MftS:eafe-t--5afi««)#x vnm 
SLT#TV'5o Z(Dn<V$* VXIZ^ IfcifelftifiSgfitcD 

$V'g^SV' ‘L'U b W&U 

b (DWW.*? J' $ V > u &frZ a 

[ 0003 ] 

bZZXx 

4 u yxii ^ u yxtii* md s SI u < 1S-S- i/yxjrffli,' 

u-^Xro^^@Xl / >*< tsr i: 

Zo ^P#Jfi<T)it^X7X 7 XiifldfflV'tjtLTV'?) b^X 
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14, 2ft®ro uyXfiic t, F4-V/*— t)Jt 

tfcft/j' $ V "b C0T'l4fo 5 ittSE L 

J152gB<oSitgttXS|g 
v'«!:V'5P^)ffl^b-cv'^ 0 f 

fc**4?«BttS:ak#UJ:5 klrZk. 

3ttW-ht-±t J ^'t'r. k , = 1 ^. MStfiiDL, 

So 

[0 0 04] ^BJ|4-h|E**(c:^-C^$4ifc'bWT* 
fc?X ^-<Ogtfjf4, 

*>. AWta, F^v/<-*ir©3t^«jis«H4fc«ixfcja: 

£ i^x£^t&-rs - t \zh z> 0 
[00 0 5] 

W^MKW'ot^ JB$fA:4*A-C*>SX ~x4;x w 
yxi, ®tffXj^]£t > fc5Mau^Xir^r.(7?)iiicia# 
$4i, Hfj|Si^au^X^45lt$#U'>'XB<oF^^X-^ 

47 x U'VX{l!|C0U>'Xffi4 0 tPSDlW/J'^V'ROiif 

Sfli^yXro 

MuyXffilltgEO grlxtt-O'Sr. irtrioT, XtttS 20 
fil&rffiii-TS 3ti»3|[i:Jaiia«B^Sra*f53t»3fci: $v< 
7V^4<g5-5Ci^pItg^X«fct9 > U^Xw^ffifrEo 
< *5 i: fcfcfc, 

t&*jm\z.ti:z<. vfrt>. 

2 tfcfi. <D u V Xfflf^g T-fc-S tF p> . a>o/M« J- 

Mt5:i ^Blfg-CfcSo 
[0 0 0 6] WM&3l2©»WH:, 

T v 1WIBWi!!i^XKtel'T«ME»9 0BlnSi:4ftfll|(0 
UV'XfficD^ P^Iirri^LV' t>c04?£> : 5o 
[0 0 0 7] fflfcJS 3 <7>3g?S 14, Hf#^ lWISKKSSV' 

X\ gulEPfii U^Xco#u>'XB(7)FaHr*tHEi^i£h^>'X 

<Opfcf45r^tf»fffi?rV®^i: UifciMMnffllBWi&i'S-'X 

^ftSgltf&tfSttJiES&t? <fcftS t>C0T*foS„ 

[0 0 0 8] §f#3S4CO^BJI4, ff#^l<X)%^(c:4JV' 
t, striEi^a uvX(7)=&u^xffi<z)^^tfiiEpau^x 
©3fettSr^tf»fffi*«!Ri bfcajtSBtt^SdSBPfan' 
X©3tttHI0 (D^Cloti^o- 

So 

[0 0 0 9] St 5fc3g 5 C0|§9! 14, IS*«2ro^0J(c43V' 
t, MHBM(Di U^X<7>ffJiEi& 9 k&Mcou'^XmktVffl 
cofm-jrmz. ffi%&&vk®ftw<Du>'xmt(Dfc c )<Dft 

0 b /J'$ < 75-0-® t l*. fcw-efc So 

[00 10] |||^609sntl« »*«2<o^KtJ:45V' 
t> ttFlEM* i^vXcoSfFlE^ 9 t^{i!lco U^Xffit (DF4 
KttlWfEPit'b u^X<7>3fe$4lH] 9 ©Allele T^tfc74>o 
-#(- jgftgB ZixX v > 5 1 ) we fe s . 

[00 11] MfifrS 7 0359! l±, »*3*l*V'UIIMt5l 
6cD^(r43i,'-c, fitrfEX-^X7xuvX4j ij/miiBM so 
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fc7£U 

f : x~x4?x U'^XirjWiiV'VXtW'&jsg^^SgWI 
n : X = X 47X l^X£iW(ai';/Xi:&7i£j&-r3fflSfro 

R 1 : X^X.X7X.U'^Xco#9'($:{S!l<^U'^Xffi(73]S,^:cr)S 

R 2 : X = X.X7X. U>X<Djf^(£bUVX{l!|i7) U^XScolg 

,6<ofiisp¥@ 

R 3 : PiiS l/yX®4=^ 47 x u-^Xffi(7)]l 

R 5 : fWdb U-VXW^&IW H/XffiWlH, £073*^3^ 

K 1 : X = X47XU:xX'cOfe#:[aJ<7>U:xXffi<752#:ffi® 
30 /n‘7X-^ 

K 2 : X^^X7X.U>X<7>jS)({bUVX{RiJCO UVXffiC0 2 

x— X 

K 3 : ffi [ £bWVXcDX^;*X7X.U'>'X$iJ?)U>'XfficD2 
X — 9 

K 5 : pfA \/>X<D®M<D UVXffi(7)2<iX®E^7X — 

9 

D 1 : X — X47X UC/XcopjUVX'ffiFsFlfDgggt 

D 2 : X = X47XU>X,tPf£jU>'X ( !:c7)*ffH]-t-.5u:x 

XffifficDggit 

40 D 3 : Pi* UVXfflX- XX7X U^X{R!|<7> UVXffi^g? 

d i©m«>®K 

D 4 : Pi* U>X(Dg5!9 ir ^fi!l<X) U^Xffi i <4>F B ^Wggfit 
0 3 : Pi* U-:xX(73X=X 47 X. H/X(B!lC> U^Xffi-ffilli 7? 
5flPg 

<t> 4 : (735fiPS 

i:V'5*#Sr®fc-rr fcSr4«Rt-rS’b©-e*5. ^co 

SlS;l4X — X47X u->^X4J ilFWiOiU'^Xw^^-.J: tt 
T ^ y yySr iis? LXc i: # C0 *a{#Sr #X: S „ 
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-c*f±, HI l 5 Rb * i tm&i' 

yx 2 ir«o 2 u^Xlz 4 

9ff2j££;ftS^£«gf^3 1^4 9»frrS#J£^-f% 
EftyyXtaM^ 3 4<oF B ^ci4sp®*<zH£tt 
®4^SB@$nSo y=>5.X7^ UyXlttlff*iJ^T- 
WiiyyXiit), Mia u^X2(4®ST*^iET*fc 

Xi irpjau VX2 itt— o<D^tttAX±l^gag$tt 



* 5 0 3tttAxirii;^-rs-o(7)ip®T'fooT 

S tf)k i -5 ¥ffi$r X y ^F® t fS 1 1 b 

Rb r^5p®i:^;ttirco3?^:SrJ!l^i b, xy^ffi^e, 

(D&M^ Z 4 Lt> # U'i'' X® 1 a , lb, 2 a, 2 b 

to ^-e^-r r i # -c*# s „ 

z = cp J [0015] 

/ { i + sqrt (i — Kc* p’) } +®mm 

tztz U «IE^=A4 • p * + A 6 • p ‘ + A 8 • p" + 



So 

[00 13] £bl-l¥b<fft9§-4S„ X^^.X’^.b'^X 
1 (DyvfcMcO U^Xffi 1 a StattST* 

fc?b MflyyX2l©yyXffi 1 biZVotemiz&tte 
SDflttffil-^oTV'So Mil W'>'X2I4;>< — A#* u:/ 
Xl#J©yyXi2 a £1S^lit^3ffi!|COl'-'>'Xffi2 b t 
nfflizm*) 5 ^fi£$tlTV'So )frttAXR: 

SofcMftl'>'X2<0*F a '^<7>^MffiR:(4, 3t$4AX4r 
^tP®r®7>W**«<k£ofc?£gfl2 c/453fcttAXlHl <0<D^ 
*t£B2 c ir|S4tlSgB&(4W^^ 
Xffi2a, 2 b 4 V t>DHPMX>b.h$ < ^foTlb't? x Lfz 
ibtK 1 9 5 ir L-C^fgi-S C irRiXes,, 

[ 0014 ] -Mitt^ = y*yyyxi iMfi^ 
X2 b*m.??-'£t>-&tz.F-)-l"<— A'2. 8T'foSJ 
^Xco^tHiSr^-tb #yyx®i a , 1 b, 2 
a, 2 bl4KlT{-^i-#^®^4?^-r'b(Oi:-rSo :® 
#J$®5S;i4, 2 ft ffiffitcSiEJS&Anll IstzB irXi oTV '= 



A 1 0 • p 1 0 

10 C : l^>'X®i;^W < tCD£,£cO&lp 
p = SQRT (x‘+y‘) : 

K: 2»I/<7X-^ (=l+RHGMgfc) 
HfSQRT (x) ttxCD^ffiSrSHb MlE*if4*JI 
Jfeff2f§-Cf4 4^ro#^ir ItV'S^ igm-ZZ blcgr 

< xt> iv' 0 

[ 0016 ] t^LT, ^-y*yyyXifc'io*Si a 
yyX2©Mt bTffiiff^ 5 1 . 4 9 2 or^ y^Sr 

ffll\ftB«4^HTBJf$#l, 5170BK 
7 SrRV'S t><Oi: U X 

20 =x*yyyXi iMflyyX 2 <fc<o^£#,, 6 Sg|lt& 

1. 3 2 6 mmlris^-rs =§-^7X— <7Sr^ 

[0017] 
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[0 0 18] &5&l~8ra\ ^tix^ix U^Xffil a 

( 1) , U^Xffi lb (2) „ UyXi2 a (3) , i& 

•3 (4) , yyXffi 2 b (5) „ ■KS«4{r45itS®(a 
yyX2©>Sf|6lffi (6) , (£®&4R::fc5»tS«£S5t^3* 

K=2. 376 



Xk<D%i |«|ffi (7) v «g>Sl^3 (8) £^-r» 

# Ub'X® la, lb, 2a, 2 b <D 2 — 

^K*J4U:MiE^(7)^A 4, A6, A8, A 1 0 14-?- 
ft^iXbTF <0 4 ? \zni £ £ HSo 



A4=-7. 6088 s A6=— SP3894’ ‘ A8=-9. 1817'* A10=-5. 0528' * 
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K=— 0. 822 249 M=— 0. 112636 A6=— 1.25504 A8=— 0.2 655 A10=-5. 5747" ’ 

K=-0. 943327 A4=-0. 0136578 A6=-0. 579181 A8=-0. 15522 A10=-5. 7183' ’ 

K= — 1. 54424 A4=— 0. 0177209 A6=-0. 395792 A8=-0. 438498 A10=0. 0433701 

El 1 ±.&<D£ 5 SrRJfcLfc *^-rtdb\z, M(0iU'>X2 5 El 5 

S^OTte^4$tt£-El2~El4 EI2I4 ^jKs/ 5 I-, = 

BSttWKMB, EI4I4MTF (modulati 1 bftfaT Z> b->Xffi 2 a *5 5 ’ U- V 

on transfer function) "Cfe-So #EH^4ol^ 5 1 . 0 X^ffct&M t kt$Z& ijlcfot 'T t> —l* #7*. U 

0, O. 72, O. 48, 0. O S£& >Xl *Jj; (ffifiiV y/2 i: UTffigT^S 1 . 4 

®lC4o»tS^f4AX^e>ro+B^EgglSr^L, 5 0. 0 0 9 2 07 ^ y A'SrfflV', fil£«4 pttfH UTJBiff*** 

0 , 4 0. 7 0° , 3 0. 0 0°, 0. 0 0 0° 10 1. 5170BK7 (* t> 7 ? 7 *) £r/fl 

<7)3ti»^)fettAX £7c, MT 

FJCfo(t-5T, K 7V* 5„ 

7VKD^4r“ [00 2 0 ] 

[0019] [SI 2 ] 




[00 2 1 ] 95(£l~3, 5~8li, u^Xffi [00 24] i:r^>7?, EH^bfcHig^T'li, pj 

la (1) , 1/yXilb (2) , 2 a *WVX2 Lfci£95 2 c KISS;*!, -Sim 

&9 5’ (3) , U7Xffi2b (5) , fiMKtf4tt::i3l? SrR9 5i:LtfflV'tJ3!), Pifiu^X2 Srj*»te i 9 

SPitSb'VX (6) , (£»l£4(e:*5tt5*[g! 54§-£4::ii, c b7c^i L 

^3 (7) , »&HtT-3 (8) Sr^-fo £ 9 5 Sr^g-f-S - :®i?« 

1/yXIla, lb, 2a, 2 b <75 2 — 9 95 2 c 1C i >9 ®J5gbfcigi 9 5 T*»2, 2 c 

K*3±U ? MIE^cO^«CA4, A 6 , A 8 , A 1 0 UMM Mfi ^^X 2 (iAWLTct) , M* l^VX 2 (C U vXffi 2 

Mmtmvmzmfc-rZo afrt>7&vtcyt&mn2 c^mmvtc*)-r^zt^x 

[ 0022 ] El5co«fig(roV'T, _hi£<7>.fc 9 K#«Je 40 ot, SHfe3ire-3K:S< - t 7 )^, ;oi 

SS-^Sb7c#^-<07t^tt$rEI6~E18lr^i- 0 E! 6 9 ESihi-S7c«)lr , «952 c cDF^ffilc^An 

JixaKy B 7fi1SHX^EI, El 8 I4MT ISrltUfc 9» «»2 

FT'fcS, V' 0 fc3V> 123:7c, (*952 cl:^St57/<- ^-y^rSiJ 

[0 0 2 3] El 2 ~E! 4 t El 6 — El 8 t SrifctSN'J'Ui, 95o D n<k LT W(£b U9X2 Ic&yttttT'bi V', 
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